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Introduction: 


Several new space science mission concepts under development at NASA-GSFC for astronomy are 
intended to carry out synthetic imaging using Michelson interferometers or direct (Fizeau) imaging 
with sparse apertures. Examples of these mission concepts include the Stellar Imager (SI), the Space 
Infrared Interferometric Telescope (SPIRIT), the Submillimeter Probe of the Evolution of Cosmic 
Structure (SPECS), and the Fourier-Kelvin Stellar Interferometer (FKSI). 

We have been developing computer-based simulators for these missions. These simulators are 
aimed at providing a quantitative evaluation of the imaging capabilities of the mission by modeling 
the performance on different realistic targets in terms of sensitivity, angular resolution, and dynamic 
range. Both Fizeau and Michelson modes of operation can be considered. Our work is based on 
adapting a computer simulator called imSIM which was initially written for the Space Interferometer 
Mission in order to simulate the imaging mode of new missions such as those listed. 

This report covers the activities we have undertaken to provide a preliminary version of a simulator 
for the SPIRIT mission concept. 

Work Accomplished: 

Our work started in earnest in January 2002. During the period of this grant we have successfully 
modified the SIM imaging simulator to provide a basic capability for SPIRIT. The major change we 
have made in the SIM code was to adapt it to simulate the Fizeau (or sparse-aperture) imaging mode. 
The SPIRIT mission design has been evolving, and while the simulator is quite complete in terms of 
the general capabilities it inherited from the SIM code (e.g. addition of noise, methods of data 
restoration, output file saving, etc.), only a small amount of the current delivery is specific to 
SPIRIT. A working version of "SPECsim" was demonstrated to Dr. Leisawitz in early May 2002, 
and a number of desirable enhancements were identified. 

We have completed the work possible under the funding envelope provided to us as of the fall of 
2002. 

Possible Future Work: 


An effort is underway at GSFC to provide high-fidelity input models for our simulator. As soon as 
these have sufficiently advanced we are prepared to pick up our work in support of SPIRIT again, 
running the simulator for a range of suitable targets. Also, if the resources can be made available we 
would be interested in adding SPIRIT-specific functions into the simulator, such as a wide-field 
Michelson imaging mode and the "on-the-fly" method of data acquisition. 
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Subject to approval by contractors (or subcontractors) who retain or obtain title to subject inventions 
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